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Abstract
Background: To describe and contrast programmatic offering of Clinical Epidemiology Masters programmes in
Africa, to evaluate experiences of graduates and faculty, and assess if graduates are playing roles in research,
practice and teaching of Clinical Epidemiology.
Methods: We searched and identified relevant programmes, reviewed programmatic documentation, interviewed
convenors and surveyed graduates. Participants provided informed consent, interviews with faculty were recorded
and transcribed for analysis purposes, and graduates participated in an online survey.
Results: Five structured Masters programmes requiring health science professionals to complete modules and
research projects were assessed. Demand for programmes was high. Graduates enjoyed the variety of modules,
preferred blended teaching, and regarded assessments as fair. Graduates felt that career paths were not obvious
after graduating. Despite this, some have gone on to promote and teach evidence-based health care, and conduct
and disseminate research. Areas of concern raised by faculty were quality assurance; research project initiation,
implementation and supervisory capacity; staff availability; funding to support implementation and lack of
experiential learning.
Conclusion: Although faced with challenges, these programmes build capacity of health professionals to practice
in an evidence-informed way, and conduct rigorous research, which are central to advancing the practice of Clinical
Epidemiology in Africa.
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Background
Clinical Epidemiology is the science of applying the best
available research evidence to patient care [1]. It uses
the methods of epidemiology to find scientifically valid
answers to questions concerning diagnosis, prevention,
therapy, prognosis and aetiology, thus improving the
evidence base for the care of individual patients. Build-
ing capacity of health professionals to practice in an
evidence-informed way [2, 3], and to conduct rigorous
research, is central to advancing the practice and
teaching of Clinical Epidemiology, with the ultimate aim
of improving health outcomes and patient care.
Within the African region various continuing pro-
fessional development initiatives focus on building
capacity in evidence-informed practices [4] and work
by organisations like Cochrane has been instrumental
in raising awareness of evidence-based health care
(EBHC) [5]. More advanced training at a Masters
level has focussed on public health and epidemiology
programmes. The majority of the latter programmes
are concentrated in South Africa and Nigeria, support
increased research productivity, and the number of
these programmes have been shown as independent
predictors of research productivity [6].
Little is known, however, about the extent and struc-
turing of Masters level Clinical Epidemiology training
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within the African region and the experiences of both
faculty and graduates. Furthermore, the roles that gradu-
ates of Clinical Epidemiology programmes are playing in
both the practice and teaching of Clinical Epidemiology
have not been assessed. This study’s objectives were to
describe and contrast the programmatic offering of
Masters programmes, offered at universities in Africa,
with a core focus on Clinical Epidemiology, to evaluate
the experiences of graduates and faculty, and to assess if
graduates are playing roles in research, as well as the
practice and teaching of Clinical Epidemiology.
Methods
An internet search was conducted in Google using the
terms ‘clinical epidemiology masters’ to identify Masters
programmes with a core focus on Clinical Epidemiology
that are being offered by universities in Africa. In
addition, a research assistant looked at websites of all
universities in the Southern, Western, Eastern, Northern
and Central African region to identify all potential
Masters programmes. The focus of the programmes had
to be on Clinical Epidemiology – the science of applying
the best available research evidence to patient care,
which uses the methods of epidemiology to find scientif-
ically valid answers to questions concerning diagnosis,
prevention, therapy, prognosis and aetiology. General
Masters in Public Health programmes that focus on the
population level were not included unless they had a
dedicated Clinical Epidemiology component.
The identified programmes’ convenors (also sometimes
referred to as coordinators) were contacted by email to
obtain programmatic documentation, for example, year
book entries, programme outlines, and curriculum struc-
tures. From these, key information for pre-defined
domains (Table 1) was extracted by one researcher and
checked by another. The programmatic offerings were
contrasted to show similarities and differences between
the programmes.
To supplement the information obtained from the
review of programmatic documentation, interviews were
conducted with programme convenors using a semi-
structured interview guide (Table 2). These interviews
were done by telephone or Skype. All interviews were
conducted using the same interview guide, recorded
with a digital voice recorder, with the consent of the
interviewee, and transcribed for analysis purposes.
Names of interviewees did not appear on the transcrip-
tions. One researcher coded all transcripts, which were
checked by another researcher. The researchers then
carried out the data analysis and interpretation using
thematic content analysis to identify key emerging
themes. This iterative process of aggregation and inter-
pretation were undertaken by the lead researcher and
discussed with the rest of the research team.
Table 1 Data extracted from programmatic documentation
Name of Institution
Academic department/Division/School/Unit/Centre within which the
programme is situated
Name of programme
Website
Programme coordinator and contact details
Year when programme started
Credit/equivalent value of the programme
Minimum duration of programme
Fulltime or part time
Admission
Admission requirements
Admission process
Annual student intake
Structured modules offered
Names of modules
Credit value of modules
Duration of modules
Objectives of modules
Type of offering: contacta/online/blendedb
Assessment methods and frequency
Research projects
Types of research projects
Topics
Credit/equivalent weight
Overall number of students who successfully completed the programme
Total number of students currently in the programme
aFace: face
bCombination of contact and online
Table 2 Semi-structured questionnaire for interviews with
programme convenors
- For how long have you been involved in this Masters in Clinical
Epidemiology programme?
- Briefly describe the programmatic offering
- Briefly describe the current methods of assessment
- How do you do quality assurance?
- How many graduates have you had for the programme?
- What problems and barriers do you encounter relating to the
programme? How do you overcome these?
- What are your successes of the programme?
- Has this Clinical Epidemiology Masters programme influenced teaching
and learning of evidence-based health care at undergraduate level?
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Programme convenors were requested to provide the
number of graduates from their respective programmes
as well as their contact details. Graduates of the identi-
fied programmes were invited to participate in a short
online survey (October 2014) (Additional file 1) that
asked about their experiences of the programme, and
the roles they have or are playing in research, practice
and teaching of Clinical Epidemiology in Africa. The
survey was emailed to graduates by either the research
team, where email addresses were known, or by the con-
venors of the programmes. Quantitative data from the
survey was analysed using descriptive statistics. Likert
scale question scores were compared between the uni-
versities using non parametric Kruskal-Wallis tests and
between the earlier and recent cohorts (2003–2011 and
2012–2014 respectively) using Wilcoxon rank sum tests.
Data from open-ended questions were coded and
summarised according to themes identified.
Ethics approval was obtained from Stellenbosch
University Health Research Ethics Committee (N14/07/
076) and institutional approval was obtained where ne-
cessary to contact graduates. Programme convenors and
graduates were informed about the project and invited
to participate. Participation by graduates in the online
surveys was explicitly considered as informed consent
and anonymity was ensured. For the qualitative inter-
views with faculty informed consent was obtained prior
to the interview.
Results
Programmatic offering
We identified five eligible Clinical Epidemiology Masters
programmes offered by the Universities of Cape Town,
Pretoria and Stellenbosch in South Africa, University
of Zimbabwe in Zimbabwe, and Makerere University
in Uganda (Table 3). All of these were structured
Masters programmes, offered mostly on a part-time
basis, and requiring students to complete structured
modules and a research project over a minimum
period of 2 – 3 years.
In two programmes the Master of Science (MSc) in
Clinical Epidemiology programme was not a stand-alone
programme and shared a number of modules with other
Master’s degree programmes. For both Universities of
Cape Town and Pretoria the Clinical Epidemiology
programme was developed from the existing Masters in
Public Health programmes, and specific modules on
Principles of Clinical Epidemiology and Evidence-based
Medicine were added to distinguish the Clinical Epi-
demiology programme from other programmes. The
programmes at the other three universities were specific-
ally developed as Clinical Epidemiology programmes.
Students typically completed a set of structured core
(compulsory) modules and had a choice of 2 – 3 elective
modules (Table 4). Comparing across programmes, mod-
ules on Epidemiology, Biostatistics, Research Methods,
Economics and EBHC were common. Only one programme
offered specific modules on Clinical Guidelines, Systematic
Reviews and Meta-analysis, Randomised Controlled Trials
and Diagnosis and Screening. Modules were offered using
either contact (face:face) sessions with self-study, or blended
(a combination of contact and online) sessions with self-
study. Assignments and evaluations included both formative
and summative assessments. Only one programme had
a dedicated practical placement period where students
got placed in various settings during which they need
to develop the topic of their dissertation. Research Pro-
jects, which form between 22 and 55% of the total
credit value of the five programmes, could be either
primary studies or systematic reviews. Each student was
linked with a specific project supervisor who provided
guidance and supervision for the duration of the project.
Three of the 5 programmes required students to submit
their projects as publishable manuscripts while the other
2 programmes required full dissertations.
Demand for programme
Demand for the programmes was high, with most pro-
grammes having far more applicants than they could
accept, as ascertained from interviews with programme
convenors. The limitation was capacity and related to
the lack of convenors, lecturers, and importantly, super-
visors of research projects – thus limiting the number of
students that could be enrolled.
‘..It’s been enormous; we’ve had to squeeze people in.
You know in Biostatistics I think there was about
forty-five students and it’s difficult to maintain
personalised teaching and being able to come around
to everybody and answer everybody’s question and find
a research topic for everybody and a supervisor for
everybody…[convenor]’
Experiences of graduates and faculty
We were able to invite 183 graduates from four of the
five programmes to participate in the online survey and
18% (33/183) responded (Table 5). They had various
health science degrees including medicine, nursing, nu-
trition, optometry, emergency medical care as well as
various medical specialities (for example paediatrics,
psychiatry, surgery). Graduates enjoyed the academic
and geographic diversity of fellow students and referred
to peer interaction and a community of students that
provided support to one another. They liked the range and
variety of modules and found the modular block structure
manageable and regarded assessments as fair (Table 6).
Programmes that presented blended programmatic
offerings, i.e. combining contact teaching with online
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sessions and self-study enabled those working in vari-
ous countries/regions to enrol in the programme and
also to participate actively in the modules while still
continuing in their jobs. During contact sessions they
especially liked the practical sessions, discussions and
engagement with lecturers. There were no significant
differences in student experiences of the programmes
between the different universities.
Even though most of the programmes are offered part-
time, some students felt that there were too many
contact sessions and some felt disadvantaged as they
needed to use personal leave to attend these sessions
and spend much funds to travel. They commended the
quality of the lectures and viewed the lecturers, both
local and international, as experienced, interested and
willing to teach. Lecturers with experience in the field of
Table 4 Matrix of structured modules offered by the five identified Masters in Clinical Epidemiology programmes
Note: Core (compulsory) modules are shaded in grey
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Clinical Epidemiology were especially valued. Research
project guidelines were clear and students highlighted
that having a supervisor who offered dedicated guidance
and support for the research project was advanta-
geous. Graduates felt that career paths were not al-
ways obvious after completion of these programmes,
specifically whether to branch into research, teaching
or use it as an adjunct in clinical practice.
‘Attending classes as a group allowed peer interaction
and additional learning opportunities.’ [graduate]
‘It was sometimes challenging to attend all the sessions
due to work commitments’ [graduate]
‘The contact sessions were adequate. The online
learning platforms worked very well with the ability to
access lectures from anywhere with the aid of the
internet.’ [graduate]
‘Diversity of modules and diversity of the teaching staff
coming from all over the world; this was amazing!
Being in class with colleagues from diversity of
background, who could understand me without
judgment …was a key to my integration and my
success. Finally and most importantly, being granted a
scholarship the second year on my study was actually
something I will always be grateful for, because it
allowed me to have a clear mind, not worrying about
fees to pay and only focus to my studies.’ [graduate]
Key issues and areas of concern raised by faculty related
to quality assurance, research project initiation and super-
vision, staff availability, funding to support programme
implementation and lack of experiential learning. Quality
Table 5 Survey responders
Variable
Female; Male 14 female (42%); 19 male (58%)
Age (mean) 36 years
Previous qualifications Emergency medical care 1
Medicine 17
Nursing 2
Nutrition 4
Optometry 1
Pharmacy 2
Sports Science 1
Statistics, epidemiology 5
When graduated 2003 1
2004 1
2007 1
2010 5
2011 4
2012 11
2013 5
2014 5
University Makerere University 8
Stellenbosch University 20
University of Cape Town 3
University of Pretoria 2
Time to complete the programme 2 years 16
3 years 15
4 years 1
5 years 1
Table 6 Graduates’ experiences with Masters in Clinical Epidemiology programme (n = 33)
N (%) Strongly
disagree
Disagree Neutral Agree Strongly
agree
Application procedure
The application procedures were clear 3 (9.0) 15 (45.5) 15 (45.5)
The application process was easy to follow 3 (9.0) 15 (45.5) 15 (45.5)
Structured modules
There was a variety of modules 1 (3.0) 14 (42.4) 18 (54.6)
Duration of the modules was adequate 2 (6.1) 1 (3.0) 19 (57.6) 11 (33.3)
Assessments were fair 1 (3.0) 3 (9.1) 16 (48.5) 13 (39.4)
Research project
Guidelines were clear 4 (12.1) 13 (39.4) 16 (48.5)
Support from supervisor was adequate 1 (3.0) 2 (6.1) 1 (3.0) 10 (30.3) 19 (57.6)
General
Doing the MSc in Clinical Epidemiology
influenced my career path
1 (3.0) 4 (12.1) 9 (27.3) 19 (57.6)
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assurance of the programmatic offering in two of the five
programmes was done with external examiners who
assessed the content of the modules, assignments and
examinations prior to and subsequent to assessments.
Student feedback was also sought and international
benchmarking had been done by a few programmes.
Other programmes, however, lacked in this area with
some convenors saying that their programmes had never
had quality assurance processes in place, and some saying
that they used to have it but it had since fallen away due
to overburdened staff.
‘After 2006 quality assurance was more considered a
luxury with the decrease of manpower and finding the
most suitable people to apply quality assurance, but
this is now being relooked at, with possibly a new
approach.’ [convenor]
The research project component of most of the courses
was regarded as a challenge, and perceived as the largest
barrier to successful and timely programme completion.
Convenors raised concerns about competing priorities
and their capacity to supervise many students, as well as
to recruit additional suitable supervisors. The process of
identifying relevant research topics was also raised as an
issue as students tend to come up with a wide range of re-
search projects, often without focus, and required a lot of
support to refine their topics and projects. Furthermore,
the ongoing management and coordination of many active
and ongoing research projects and ensuring successful
completion of projects by students was time consuming
for supervisors.
‘…coming up with the topic seems to be the hardest
thing for them but we guide them in this process…’
[convenor]
‘…some of them go for five years on a Master’s
programme you know, so we try and encourage them
to complete it in three at most but many, most would I
say, take longer than three years..… So that means
also, there’s a huge group in the middle with clogging
the system so to speak… knowing you taking in new
people because you’re still busy supervising, three, four
or five others that are still in the system for a number
of years now.’ [convenor]
‘Process to identify a supervisor - this was a
nightmare. The school did not suggest a supervisor, but
left it to the students to approach and identify a
supervisor. Therefore I had to 'beg' profs and lecturers
to consider me, to which all of them (and I
approached everyone in the school applicable to my
MSc) said no, they were too busy or already had too
many students. This was extremely disheartening and
delayed my thesis work by two years!’ [graduate]
In addition, both faculty and graduates identified
the lack of opportunities for students in experiential
learning – opportunities that would provide an ideal
platform for students to apply their newly gained
knowledge and to add depth of understanding of
Clinical Epidemiology in practice.
‘The students come and then they go but there’s no
onsite exposure, onsite training, fieldwork kind of a
thing in the training programme, so in a certain sense
very theoretical in spite of everything that we try and
do.’ [convenor]
‘It would be good to include field visits/placements,
even if short, with some group projects, and many
practical data analytical practices.’ [graduate]
Role graduates are playing in research, practice and
teaching of Clinical Epidemiology in the African region
A large number of Clinical Epidemiologists had gradu-
ated. The majority of graduates who responded to the
survey indicated that completing the MSc in Clinical
Epidemiology positively influenced their career paths
and 13 (39%) changed jobs after completing the degree.
We compared the two year cohorts (2003–2011 and
2012–2014) using Wilcoxon rank sum tests. Between
the year cohorts the item on “Doing Clinical Epidemi-
ology influenced my career path” was significantly differ-
ent. Cross tabulation showed that the significance lies in
the 2003–2011 cohort being more likely to agree more
strongly than the other cohort.
‘I wanted to put to practice my newly acquired skills.’
[graduate]
Graduates had gone on to practice EBHC in their
positions of employment, and many occupy high level
positions in governments and large companies and
organisations, regionally and internationally, while
others are embarking on Ph.D. studies. Some gradu-
ates were advancing research, with 85% of graduates
who responded to the survey (28/33) being actively
involved in the conduct and dissemination of re-
search. They were conducting collaborative research
on various issues related to the burden of disease in
the African region and using a variety of research
methodologies such as systematic reviews, surveys
and diagnostic test accuracy studies. These graduates
were presenting their findings at regional and inter-
national conferences and had collectively published
more than 100 papers in various national, regional
and international journals (Fig. 1).
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‘My mindset was changed as a practitioner to be able
to use evidence based medicine through enthusiasm to
search for information, understand results and their
implication, critically appraise articles and know what
applies to my patient setting.’ [graduate]
Half of survey respondents were involved in teaching
Clinical Epidemiology to both undergraduate and post-
graduate students and they used various teaching and
learning approaches including lectures, small group discus-
sions, online learning and interactive learning strategies.
Many of the graduates that responded were also involved
in promoting the use of evidence in decision making
through working with guideline developers, clinicians, pol-
icymakers and enhancing capacity to use evidence.
Faculty also perceived some level of indirect transfer
of EBHC from the Masters programmes to teaching and
learning in undergraduate programmes. This happened
mostly via diffusion due to common lecturers at under-
graduate and postgraduate levels, and also due to some
programme graduates going on to become academic
staff that could influence undergraduate programmes.
“…the success stories is our resilience, so people
training irrespective of all the economic difficulties that
we have. Each year we have continued to train in not
less than ten people. We have benefited in a local sense
in an international sense and a lot of them are actually
contributing to real science as it were.” [convenor]
Discussion
EBHC is of utmost importance in resource-limited set-
tings [7]. It is widely recognised, not without criticisms
[8], that all healthcare professionals need to be competent
to practice in an evidence-informed way [2]. Masters level
training in Clinical Epidemiology builds capacity in both
using and conducting research to inform healthcare prac-
tices. In this study we described and contrasted the
programmatic offering of five Masters in Clinical Epidemi-
ology programmes offered at universities in Africa, and
evaluated the experiences of graduates (Table 7) and
faculty. Graduates are playing key roles in advancing
research, teaching of EBHC and evidence-informed
practices. Clinical Epidemiology programme structures
align well with similar programmes in North America
[9] and Australia [10] and the challenges experienced
in African programmes also resonate with those of
Fig. 1 Total number of publications in national, regional and international journals of Masters in Clinical Epidemiology graduates (n = 28)
Table 7 Key messages
What is already known about this topic?
• Building capacity in Clinical Epidemiology supports evidence-informed
practices
• Various Masters in Clinical Epidemiology programmes exist worldwide
but experiences of these have not been formally evaluated
What we know after this paper?
• To the best of our knowledge this is the first assessment of Masters of
Clinical Epidemiology programmes in the African region
• There is a high demand for Clinical Epidemiology Masters programmes
• Graduates are active in research, teaching and promoting evidence-
informed practices
• Programme convenors highlighted the need for experiential learning
and career pathing and that there is limited capacity to supervise
research projects
• Collaborative efforts among academic programmes can draw on
collective experience to augment development and delivery
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other programmes [9]. Key programmatic issues which
came up were lack of experiential learning, limited fund-
ing to support programme implementation, limited bur-
saries and funding for students to cover fees and research
projects, limited supervisory capacity for research projects
(limited both in number of available and suitable supervi-
sors and quality of supervision), lack of alignment of
research project scope with expertise of supervisors, qual-
ity assurance and career pathing.
Research outputs from Africa are increasing [6, 11]
and graduates from Masters in Clinical Epidemiology
programmes are contributing to this. Clinical Epidemi-
ologists also play a key role [12, 13] in the many efforts
to build EBHC capacity in low and middle income
countries [14]. To this end it is important to have clear
guidance on the scope of practice for Clinical Epidemi-
ologists. Existing programmes and graduates can con-
tribute to developing this scope of practice, however,
from our study, there seems to be limited collaboration
and engagement between programmes. Collaborative
efforts among academic programmes can also draw on
collective experience to augment development and de-
livery, especially in experiential learning and in building
distance-learning facets, as requested by students, and
evaluate its potential impact on the quality of graduates
delivered.
There are still some unanswered questions. Is there a
role for a community of practice for graduates after
completing the programme? In terms of international
benchmarking and standardising Clinical Epidemiology
training programmes, what are the minimum core stan-
dards and content for Masters in Clinical Epidemiology
programmes? Learning outcomes are defined for EBHC
learning [15] however what are core learning outcomes
for Clinical Epidemiology Masters programmes and is
this adequate to equip a Clinical Epidemiologist?
To the best of our knowledge this is one of few studies
that have been done to assess Master’s level training in
Clinical Epidemiology. We searched widely to identify
Clinical Epidemiology programmes. Our graduate survey,
however, despite regular reminders and a lengthy time
provided for response, was limited by a very low response
rate and therefore may not adequately reflect the percep-
tions, experiences and current activities of graduates.
Interviews were conducted with programme convenors
and not with other faculty supporting the programmatic
offering. Interviewing more faculty could enhance the
depth of data. We have also not assessed the cost of pro-
grammes, the appropriateness of learning methods and
environments, whether programmes are achieving their
defined learning outcomes, financial models of the differ-
ent programmes and the views of external stakeholders of
the value of this type of capacity development pro-
grammes. Despite these limitations this research assessed
existing Clinical Epidemiology Masters programmes using
comprehensive assessment of programmatic documenta-
tion, interviews with convenors and a graduate survey,
and provided information on the extent and structure of
Masters level Clinical Epidemiology training within the
African region as well as the experiences of both conve-
nors and graduates.
Conclusions
Although faced with some challenges, graduates enjoyed
the programmatic offering and are playing key roles in
advancing evidence informed practices in the African
region.
Additional file
Additional file 1: Graduate survey. The survey used to collect data from
graduates (DOCX 15 kb)
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